Background: Hypothyroidism is an important public health problem in Bangladesh. It is associated with increased risk for atherosclerosis and other complications. The frank development of hypothyroidism is associated with metabolic derangements including dyslipidemia-which is an etiopathologic factor for development of renal impairment. This study was to evaluate whether hypothyroidism is associated with impaired renal function. Methods: Using a cross sectional analytical study design, a total of 111 subjects attending Out Patient Department, Center for Nuclear Medicine and Ultrasound, Bogra Medical College during January 2007 to December 2007 were included purposively. Eighty newly diagnosed hypothyroid patients (Group I) and 31 healthy adults (Group II) were enrolled in this study. Serum thyroid stimulating hormone and serum free thyroxine were assayed by radioimmunoassay. Serum fasting lipid profile, serum creatinine and serum uric acid were estimated by enzymatic colorimetric method. Estimated GFR was calculated using MDRD equation. Results: The mean (±SD) age of in Group I and Group II were 35.59 (±6.91) and 37.35 (±2.78) years and were comparable. In Group I, there were 66 females and 14 males. In Group II, there were 16 females and 15 males. The mean BMI was 25.49 ±2.17 kg/m2 in Group I and 24.24 ±1.99 kg/m2 in Group II. The mean (±SD) Serum total-cholesterol, LDL-cholesterol and tryacylglycerol in Group I were significantly higher than that in Group II. Serum HDL cholesterol in Group I was significantly lower than that in Group II (p<0.001). The mean (±SD) serum creatinine was significantly higher in Group I than Group II (P<0.001). The estimated glomerular filtration rate (eGFR) was lower in Group I compared to Group II (p=0.011). In Group I (Hypothyroid), there were significant correlations of BMI, S Total-Cholesterol, S HDLCholesterol, S LDL-Cholesterol, S triglycerides and S creatinine with serum TSH level. In Group I (Hypothyroid), there were significant positive correlations of BMI and TSH with serum creatinine. Conclusions: Hypothyroidism is associated with dyslipidemia, hyperuricemia and impaired renal function. Therefore, patients presenting with these biochemical abnormalities are recommended to be investigated for hypothyroidism and vice versa.
levothyroxine sodium treatment withdrawal as part of thier protocol for treatment of thyroid carcinoma. The patient had had a normal serum creatinine level of 97 ?mol/L (1.1 mg/dL) while in the euthyroid state at the time of thyroidectomy, and his creatinine level returned to this same level when a euthyroid state was reachieved following re-initiation of levothyroxine after treatment. This led them to suspect hypothyroidism as the cause of his elevated creatinine level, and prompted them to conduct an analysis of there patients treated in this manner to assess for similar changes, and to determine whether these changes were consistent or sporadic, and if they were fully reversible [4] .
One of the important, and mostly overlooked, manifestations of hypothyroidism is the impairment of renal function. In a report of 41 patients with primary hypothyroidism, creatinine clearance (CrCl) was found to be slightly reduced in all patients, and 54% showed a mild increase in serum creatinine (SCr) ranging from 106 to 186 m mol/L (1.2-2.1 mg/dL). In hypothyroidism, renal blood flow rate, glomerular filtration rate (GFR), and tubular reabsorptive and secretory capacities are all reduced. Although the blood urea nitrogen (BUN) level is usually normal, SCr and uric acid levels may be increased [5] .
The association between hypothyroidism and hyperuricemia was first suggested in use examined 520 patients suffering from gout and found hypothyroidism in 20% of the males and in 30% of the females. Subsequent studies confirmed this association, furthermore suggesting that hypothyroid hyperuricemia could be due to a decrease in both the renal plasma flow and urate excretion [6] .
In the above perspective of dyslipidimia and impaired renal function in the setting of hypothyrodisim, it is very important to characterize the dyslipidimia and impaired renal function in our hypothyroid patients.
In Bangladesh, a study was done in Dhaka area, to see the relationship of dyslipidimia and
Introduction
Hypothyroidism due to iodine deficiency is a serious global public health problem, especially in southeast Asia. Iodine deficiency disorders (IDD) is endemic in Bangladesh, Bhutan, India, Indonesia, Myanmar, Nepal, and Thailand. The recent survey conducted in Bangladesh in 2004 showed that the prevalence of goiter was 6.2-11.7% in women and children. Cretinism was prevalent among 0.5% overall. The prevalence iodine deficiency, as assessed by urinary iodine excretion <100 µg/dl, was 33.8-38.6% [1] .
The association between thyroid dysfunction and dyslipidemia was first reported in 1930 [2] . Since then there were studies on the relationships between thyroid function, lipid status, and cardiovascular outcomes. However the relationship still remains incompletely understood. A review of the relationship between hypothyroidism and dyslipidemia describes the prevalence of thyroid dysfunction and the lipid effects of overt hypothyroidism [3] .
Certain effects of the hypothyroid state on the kidney are well established. Histological changes have been demonstrated in both rats and humans. Physiological effects include changes in water and electrolyte metabolism, notably hyponatremia, and reliable alterations of renal hemodynamics, including decrements in renal blood flow, renal plasma flow, glomerular filtration rate (GFR), and single nephron GFR. In one study GFR failed to reach the levels seen in euthyroid controls following the initiation of thyroid hormone replacement therapy, leaving open the possibility that the effect was not fully reversible. The cause of the decreased renal plasma flow and GFR observed is believed to be principally due to the generalized hypodynamic state of the circulatory system in hypothyroidism [4] Ethical Issues: The study was approved by the Academic Committee of the Institute of Nuclear Medicine and Ultrasound, BSMMU campus Dhaka. The objectives and procedure were explained in detail to the subjects. Written informed consent was obtained from each subject. impaired renal function of hyothyroidism patients [7] . However no study was done in northern part of Bangladesh. The number of hypothyroid patients in North Bengal is relative high. It is endemic in some areas like Sirajganj, Bogra, Gaibandha and Jaipurhat. To address the problem in a more comprehensive way we need to characterize dyslipidimia and impaired renal function in hypothyroid population of northern part of our country. An attempt has been in this study to find out the relationship between dyslipidimia and impaired renal function with hypothyroidism in this population. Research hypothesis was hypothyroidism is associated impaired renal function. The objective of this study was to evaluate whether hypothyroidism is associated with impaired renal function.
Subjects And Methods
Using a cross sectional analytical study design, a total of 111 subjects attending Out Patient department of Center for Nuclear Medicine and Ultrasound, Mohammed Ali Hospital Campus, Bogra during January 2007 to December 2007 were purposively included in the study. Eighty subjects were newly diagnosed hypothyroid subjects in Group I and thirty one were euthyroid subjects in group II taken as control. In Group I (Hypothyroid), there were significant correlation of BMI, S TotalCholesterol, S HDL-Cholesterol, S LDLCholesterol, S triglycerides and S creatinine with serum TSH level. However, in Group II (Euthyroid), only LDL cholesterol had significant correlation with TSH level (Table  VA) . No significant correlation was found of different variables with serum FT4 level in both groups separately. In Group I (Hypothyroid), there were significant positive correlation of BMI and TSH with serum creatinine. In Group II (Euthyroid) only LDL cholesterol had significant positive correlation with serum creatinine (Table VB) .
Results
Clinical characteristics of the study subjects are shown in Table I (Table II) . Table I : Characteristics of the study subjects 
Discussion
This study was carried out with an objective to evaluate whether hypothyroidism is associated with dyslipidimia and impaired renal function and also to estimate the lipid profile, assess renal function and determine association of dyslipidemia and impaired renal function with hypothyroidism.
In this current study, the mean serum creatinine was significantly (p<0.001) higher in Group I than that of Group II. These findings are in agreement with that of Khan [7] and Castro et al. [8] . In this study no correlation of different variables with serum FT4 level were found in both groups. This is in contrast to Khan, who demonstrated significant correlation of total cholesterol and LDL cholesterol with FT4 in hypothyroid subjects [7] . by examining the data in the literature and comparing this with the data observed in a case study [6] . In the literature, while the correlation between hypothyroidism is well established. The study, even if based on a limited number of cases, showed a high prevalence of hyperuricemia in hypothyroid patients, 33.3%, which is substantially in accordance with the values reported by others. This finding is particularly relevant when compared with the prevalence, ranging from 2 to 10%, in the general population. Moreover, our study showed that hyperuricemia in hypothyroidism is associated with increased serum creatinine and decreased creatinine clearance. This fact suggests that hypothyroid hyperuricemia is secondary to a reduction in renal plasma flow and glomerular filtration, already well demonstrated in thyroid hormone deficiency syndromes.
The finding of a connection between gender and hypothyroid hyperuricemia seem to be important all the same. The data in literatures indicate that hypothyroid hyperuricemia shows the same prevalence in both sexes, while it is known that hyperuricemia and gout are strongly associated with the male sex. The same prevalence of hypothyroid hyperuricemia in both sexes can be explained as follows: hypothyroidism is more frequent in females; hypothyroid hyperuricemia is due to a reduction in renal plasma flow and glomerular filtration secondary to thyroid hormone deficiency.
The limitations of the study were: a) Sample size was small. Larger sample size could give a better and more acceptable result. b) The number of control subjects fewer than the number of cases. It would have been better if more controls could be added. The above limitations were due constraints of time and funds, which should be overcome in future studies.
In conclusion, hypothyroidism is associated with increased serum total cholesterol, increased correlation. Khan although demonstrated similar correlation of total cholesterol, LDL cholesterol in hypothyroid subjects, but could not find any correlation with HDL cholesterol and TG levels [7] . There were significant positive correlation were found of BMI (r=0.3362, p=0.002) and TSH (r=0.5870, p=0.001) with serum creatinine in Group I (Hypothyroid) and in Group II (Euthyroid) LDL cholesterol had significant positive correlation (r=0.3895, p=0.030) and other had no correlation in both groups. However, previous study by Khan did not find similar correlation of TSH level with serum creatinine [7] . Mooraki et al. observed that the serum creatinine level reflects the balance between creatinine generation and excretion [5] . While hyperthyroidism can cause hyperfiltration in the kidneys along with a hyperdynamic physiology, moderate to severe hypothyroidism and myxedema can result in the impairment of GFR. A significant correlation between thyroid function and purine nucleotide metabolism has been established in hypothyroidism. Giordano et al. studied 28 patients with primary hypothyroidism and found a significant increase in the incidence of both hyperuricaemia and gout in the hypothyroid patients [6] . Erickson et al. prospectively evaluated 54 patients with a documented gouty arthritis for the presence of hypothyroidism [9] . The prevalence of hypothyroidism was significantly higher in patients with gouty arthritis. Overall, 15% of these patients, 25% of women and 12% of men, had hypothyroidism. These rates were 2.5-fold greater in women and sixfold greater in men than found in the controls.
Despite its absence from standard reference texts, there are several reports relating elevated serum creatinine levels to the uncomplicated hypothyroid state [4] . Giordano et al. evaluated the possible interrelationship between purine nucleotide metabolism and thyroid endocrine disorders, in particular primary hypothyroidism LDL cholesterol, increased serum triacylglycerol and decreased serum HDL cholesterol levels. Hypothyroidism is associated with impaired renal function. Therefore, patients presenting with these biochemical abnormalities are recommended to be investigated for hypothyrodism and vice versa. As our sample size was small and duration of study was limited, another study with larger sample size and longer duration is also recommended.
